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INFRA SATURATION CURRENTS IN PRESENCE OF GASES.

In general the relation between currents and voltage when
gases are present is very complicated, depending on the nature
and pressure of the gas, the electron emission from the cathode,
the applied potential difference, and the geometry of the
electrodes. For each gas it is found that there is a definite
potential difference, called the ionization potential, such that
unless the electrons acquire an amount of kinetic energy
equivalent to that arising from a fall through this difference
of potential they are unable to ionize the gas molecules by
impact. Provided the potential difference between the elec-
trodes is less than the ionization potential, no positive ions
will form and the current will be carried entirely by electrons
or by negative ions. If the gas pressure is sufficiently low
the magnitudes of the currents under given voltages will then
be determined by the considerations developed on pp. 65-
78. As soon as the ionization potential is exceeded some
positive ions will begin to form. The positive ions are much
more massive than the electrons and the most noticeable
effect they exert is to reduce the volume density of the
negative electric charge in the space between the electrodes.
If the gas is one with light molecules, such as hydrogen, and
the pressure is relatively low, the current will show a gradual
increase over the high vacuum values as the voltage is raised.
If, howeyer, the gas is one with heavy molecules, such as
mercury vapour, and the pressure is not too low, the sudden
generation of positive ions may be almost sufficient to ex-
tinguish the space charge effect of the electrons and there may
be a sudden jump in the current to a value approaching
saturation. Such unstable phenomena in the current voltage
relations in the presence of gases at a low pressure have fre-
quently been noticed by observers in this field.1

When the pressure of the gas is high, for example,
comparable with the atmospheric pressure, and the hot elec-
trode generates ions of one sign only, the conditions which
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